Cardiac endothelial cells express Wilms' tumor-1: Wt1 expression in the developing, adult and infarcted heart.
Myocardial infarction is the leading cause of death worldwide. Due to their limited regenerative capacity lost cardiomyocytes are replaced by a non-contractile fibrotic scar tissue. The epicardial layer of the heart provides cardiac progenitor cells during development. Because this layer regains embryonic characteristics in the adult heart after cardiac injury, it could serve as a promising source for resident cardiac progenitor cells. Wilms' tumor-1 (Wt1) is associated with the activation and reactivation of the epicardium and therefore potentially important for the differentiation and regenerative capacity of the epicardium. To gain more insight into the regulation of Wt1 we examined the spatiotemporal expression pattern of Wt1 during murine development and after cardiac injury. Interestingly, we found that Wt1 is expressed in the majority of the cardiac endothelial cells within the myocardial ventricular layer of the developing heart from E12.5 onwards. In the adult heart only a subset of coronary endothelial cells remains positive for Wt1. After myocardial infarction Wt1 is temporally upregulated in the endothelial cells of the infarcted area and the border zone of the heart. In vitro experiments show that endothelial Wt1 expression can be induced by hypoxia. We show that Wt1 is associated with endothelial cell proliferation: Wt1 expression is higher in proliferating endothelial cells, Wt1 knockdown inhibits the proliferation of endothelial cells, and Wt1 regulates CyclinD1 expression. Finally, endothelial cells lacking Wt1 are not capable to establish a proper vascular network in vitro. Together, these results suggest a possible role for Wt1 in cardiac vessel formation in development and disease.